Introduction
The magnetic bit for areal storage density has decreased to a size that is rapidly approaching the superparamagnetic barrier; the thermal stability limit where magnetization randomly fluctuates because of the small magnetic volume. The thermal stability of very small magnetic crystals or grains can be improved if the material has a large uniaxial magnetocrystalline anisotropy, Ku. The L10 phase of FePt has been identified as a candidate material for ultra-high magnetic storage media because of its high Ku [1] . When this intermetallic is sputter-deposited as a polycrystalline thin film, a metastable solid solution face-centered-cubic phase (A1) is formed [2] . By annealing at temperatures in excess of 500°C, the crystalline lattice atomistically orders into the desired hard
To assist in the reconstruction of the atom probe data sets, Transmission Electron Microscopy (TEM) imaging was performed on a Focus Ion Beam (FIB) lift-out specimen of an atom probe tip, as shown in Fig.1 . The TEM was performed using a 200keV FEI Tecnai F20. The FIB milling was performed using a FEI Quanta 3D dual beam FIB. The phase identification of the films was determined by XRD using a Bruker Discovery D8 diffractometer operating at 40kV and 35 mA with Co K  radiation as the source.
magnetic L10 phase. There has been limited experimental studies on how subtle compositional fluctuations, at the nanoscale, evolve and contribute to this polymorphic phase transformation. This poster provides atom probe tomography studies to elucidate and quantify how compositional segregation evolves during this phase transformation.
Results & Discussion
XRD of an Fe 51 Pt 49 film annealed at 800°C for 1 minute, shown in Fig. 2(a) , indicates the L1 0 ordered phase by
Experimental Details
Sputter-deposition: FePt thin films were DC magnetron co-sputter deposited from commercial purity, elemental Fe and Pt targets in an AJA ATC 1500-F system. The first example discussed is a thin FePt film deposited onto an ambient temperature Si <001> wafer with a silicon nitride barrier layer to prevent annealing reactions with the substrate. A silicon nitride capping layer was also deposited to prevent oxidation of the thin film during ex-situ annealing. To ensure atom probe data was obtained, three FePt layers were deposited between alternating layers of silicon nitride. The second example discussed is a FePt film oriented in the [001]. To achieve this orientation the FePt film was deposited onto a MgO <001> substrate with a 2 m CrRu seed-layer at 350°C. It has been observed in annealed FePt thin films an enrichment of Fe at the grain boundaries using 1 dimensional concentration profiles [3] . An isosurface has been use to envelop the high density regions observed in the atom probe t ti
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Conclusions
A series of atom probe studies were performed to investigate how compositional fluctuations in FePt contribute in the A1 to L10 phase transformation. The atom probe reconstructions provide local chemical fluctuations at grain boundaries. A slight Fe enrichment was observed in the annealed thin film. The lattice spacing of the (001) atomic planes was observed in the FePt ordered alloy. Future work planned will utilize the spatial distribution maps generated to provide local chemistry on atomic planes. Information collected with the atom probe technique will provide a better understanding  y
Annealing:
The Si/Si 3 N 4 /[FePt/Si 3 N 4 ] x3 film and a Ti foil (used to getter residual oxygen) were encapsulated in a quartz tube that was evacuated to < 1x10 -4 Torr then back-filled with Ar/4%H 2 gas mixture to 30 Torr for the annealing study at 800°C for 1 minute. The evacuation and gas purging was done for five-cycles. The annealing was done in a standard laboratory tube furnace. The University of Alabama reconstruction, Fig 2.(c) . The proxigram has been utilized in this poster to demonstrate that a similar result is observed in annealed FePt thin films. The annealed film shows a tendency of the Fe content to be relatively constant (no depletion) up to the boundary with an increase in excess Fe content in the boundary, as seen in Figure 2(d) . Although this system is a simple polymorphic transformation, small compositional fluctuations, at the nanometer length scale, are occurring and influencing the microstructure formation and grain growth.
of the FePt polymorphic phase transformation. g ( ) 3000XSi was used to collect data. The laser pulse mode was used for the FePt thin film example with a pulse rate of 250kHz, a temperature of 50K, and a pulse energy of 0.2 nJ. The voltage pulse mode was used for the CrRu/FePt example with a temperature of 40K, a pulse fraction of 20%, and a pulse rate of 200 kHz.
